Introduction: Root resorption is the loss of apical root tissue leading to the shortness of root which is often evident in orthodontic tooth movement. Proper management during orthodontic treatment however can minimize this undesirable outcome. The present article attempts to review the etiology of root resorption, methods of diagnosis, and strategies for prevention.
INTRODUCTION
Physiological root resorption is a normal phenomenon for exfoliation of deciduous tooth. The phenomenon of the root resorption can be compared with scar resulting after undergoing a surgery. However, the root resorption in permanent teeth is an unfortunate outcome and is considered as the pathologic phenomenon.
1 Root resorption can be defined as the loss of apical root tissue leading to shortness of the root which is often evident in every orthodontic tooth movement. As a natural process in course of tooth movement; forces are distributed through the tooth to the periodontal ligament resulting in generation and influx of osteoclasts leading to the bone resorption. Due to this movement, the osteoblasts differentiate and deposition of bone occurs resulting in imbalance between resorption and deposition; which contribute to the root resorption. 2 According to the literatures, patients undergoing orthodontic treatment are more likely to suffer root resorption. Hence the evidences generated from research help to insight in understanding the adverse effects of root resorption and aid in decreasing the occurrences.
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MATERIALS AND METHOD
The scoping review includes published studies till March 2017. Various journals, academic publications were reviewed for better understanding of the topic using the key words 'root resorption' and 'orthodontics treatment' in different electronic databases. A total of 1059 published articles were retrieved on key words; out of which 41
articles with full text were selected for review. The resulting papers were studied and reviewed thoroughly for the key explanation of root resorption in orthodontic patients.
DISCUSSION

Internal root resorption
Internal root resorption is the consequence of trauma or caries with the bacterial extension to the pulp. Two distinct morphological patterns of internal resorption have been described as: radial pulp enlargement resorption and metaplastic (replacement) pulp resorption. Both share common etiologic factors and probably originate from similar pathogenesis with different morphological characteristics.
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External apical root resorption The orthodontic patients who exhibit detectable root resorption during early six months of active treatment are more likely to exhibit root resorption in the following six month period. 21 About 80% patients undergoing orthodontic treatment might develop some degree of EARR. 22 Hence it is essential to understand the role of orthodontic treatment in resulting EARR as it is a frequent iatrogenic problem. 23 Over one third of the patients affected with EARR suffer resorption greater than 3 mm, however the severe resorption (greater than 5mm) affects only 2-5%. 24 Thus it is essential to assess the risk factors of EARR that can induce the resorption in orthodontic patients to avoid further complications. Reviewing of the related literature contributes to disseminate quality information that can help to minimize the root resorption observed in EARR.
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Etiology of apical root resorption
The etiology of EARR resulting from orthodontic treatment is multi-factorial constituting the wide range of environmental and host factors. They can be categorized as: biological, mechanical, and combined biological and mechanical factors. As per the risk factors for EARR are concerned, individual susceptibility is one of the important factors which can occur in both deciduous and permanent dentitions.
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Biological factors
Genetics: Genetic factor is considered as one of the important determinant for EARR. 26 As per the research 
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Nutrition: Animal studies have shown that, lack of Calcium and vitamin D in food increases the risk of root resorption. 26 There is lack of human studies to support these findings.
Root resorption prior to orthodontic treatment:
Orthodontists need to pay attention to the patients undergoing the treatment who have prior history of root resorption because patients with root resorption prior to orthodontic treatment are at higher risk for root resorption.
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Personal Habits: Habits such as bruxism, nail biting, tongue
thrust associated with open bite as well as increased tongue pressure increases the risk of root resorption. 26 Anomalies of position and number of teeth: Risk of root resorption increases in hypodontia and impacted teeth.
teeth, it might lead to the resorption of second molar root. 31 Subsequently, maxillary canines are second most commonly impacted teeth; they can eventually induce root resorption of incisors and first premolars. 
Mechanical factors
Orthodontic appliances: Among fixed and removable appliances, fixed appliances has been reported to induce higher risk for root resorption. 26 In the treatment of Angle
Class II malocclusion; root resorption was diagnosed less in children undergoing two phase treatment (functional removable appliance and fixed appliance) compared to fixed orthodontic appliance alone. 33 Long use of aesthetic bracket induce root resorption than the metallic brackets. 34 Use of Class II elastics has shown higher risk of root resorption of mandibular molar distal roots. 
Diagnosis of apical root resorption
The most commonly used tool to diagnose root resorption is conventional radiography using panaromic and periapical views. 26 It is recommended that radiographic investigation need to be carried out in first three to six months and every year after placement of the appliances.
CBCT is the most sensitive imaging modality for diagnostic and prognostic assessment of apical resorption; hence it is the most promising tool. 37, 38 Further studies is warranted to outline the safety and cost effectiveness of CBCT in orthodontic patients.
Long-term outcome of apical root resorption
Root resorption affect maxillary incisors more frequently and to a more severe extent compared to rest of the dentition. 39 According to the study, increased mobility occurs only in the teeth with extremely resorbed roots with very short root length. The mobility was minimal and non-significant in teeth with longer root lengths. The length of the follow-up period did not influence severity of root resorption, which implies that root resorption process does not progress following the termination of treatment. resorption is yet to be unveiled. There is need of a large scale multi-centred clinical studies to understand biology, detection, and treatment of this undesired complication.
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